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Conclusions: The combination of a VMAT irradiation and the 
breath hold method provides for an optimal process. Even if 
planned with multiple successive arcs, a breath hold 
interruption has to be anticipated. 
The connectivity between the SDXTM system and the 
accelerator, obtained by the use of the AGMTM, were 
validated jointly by both companies. However, we needed to 
analyze and secure the process through a dosimetric 
evaluation of potential irradiation interruptions.  
The results show that no discrepancies could compromise the 
irradiation quality of such treatments. 
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Purpose/Objective: A significant increase in beam dose-rate 
(and thus a decrease in treatment delivery time) has made 
flattening filter free (FFF) beam delivery the preferred 
choice for stereotactic radiosurgery (SRS) and stereotactic 
ablative radiation therapy (SABR) [1]. Accuracy in small field 
dosimetry is required to ensure treatment is delivered 
effectively and safely [2]. The purpose of this study was to 
assess the effects of the flattening filter on small-field 
output factors for both Elekta and Varian linear accelerators 
and to identify differences in detector response in flattened 
(FF) and FFF beams. 
Materials and Methods: Relative output factors for 6MV 
photon beams were measured on an Elekta Axesse (Elekta, 
Crawley, UK) and a Varian iX (Varian, Palo Alto, CA) linear 
accelerator using FF and FFF modalities for nominal field 
widths of 5 – 100 mm. Detectors included a scintillation 
dosimeter (SD), Gafchromic EBT3 film, a PTW 60019 
microDiamond detector, two unshielded diodes (IBA SFD, 
PTW 60018) and three ionisation chambers (IBA cc01, IBA 
cc04, PTW PinPoint TN31034). Detector dose response ratios 
(ratio of detector response relative to the water-equivalent 
SD) and subsequent small field correction factors were 
derived for each detector in fields less than 30 mm and 
compared to the literature [3]. The effect of the flattening 
filter on detector response was assessed as a function of field 
size for all detectors measured. The detector response ratio 
measured using the SFD on both linacs was compared with a 
mathematical expression derived by Liu et al [4]. 
Results: Detector response ratios and subsequent correction 
factors were calculated and compared to the literature for 
detectors of the same type [1]. Detector response 
comparisons between flattened and unflattened beams 
yielded results within ± 1.2 % for all field sizes measured. 
Fields larger than 30 mm the detector response for the FFF 
beam was higher than the FF beam by up to 1.1%, in fields 
smaller than 30 mm, detector response was within ± 1.2%, 
but found to vary with detector and linac type.  
 
Figure 1: Ratio of detector response in a FFF field to the 
response in a FF field for a given nominal field width, 
referenced to the 30 mm field width. 
 
Conclusions: In a 6 MV beam, small-field detector correction 
factors were found to be interchangeable for FF and FFF 
beams down to 5 mm width, with an additional uncertainty of 
up to ± 1.2%. The mathematical relation of Liu et al (2014) 
was found to predict the response of the SFD to within ± 0.8 
% for fields up to 30 mm, independent of linac type and beam 
type (FFF / FF).  
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Purpose/Objective: Air kerma standards for low energy x-ray 
devices used in electronic brachytherapy or intraoperative 
radiotherapy critically depend on accurate knowledge of the 
primary spectrum of the source. In this work, the creation of 
